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@ Shaft coupling.

@ A shaft coupling is composed of a first and a second hub,
each of which has a flange provided with a plurality of spring
holes over its circumference at one end of a cylindrical
portion of the hub, to which transmission shafts are con-
nected and a plurality of coil springs that are fitted in the
spring holes in the flange. The first and second hubs are
placed so that their flanges face each other with axial
clearance left between them. The coil springs are set over the
two flanges and tightly fitted in the individual spring holes in
a compressed state.
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Shaft Coupling

Background of the iInvention

This invention relates to shaft couplings that
achieve flexibility and shock absorbing by use of coil
springs as their resilient torque~transmitting ele-
ﬁehts.

Various types of shatt couplings that transmit _
forqué by means of coil springs are marketed because of
their relatively large shaft—misalignment.accomm§dating
and shock-absorbing capacities.

Fig. 1 shows an example of such conventional
coil-spring- shaft couplings. This shaft coupling is
composed of two mating hubs 1 each of which, in turn,
_has a plurality of holes 2 in which coil springs are
fitted. A coil spring 3 is interposed between the two
hubs 1 with oﬁe end thereof fitted in one of the cor-
responding spring holes 2 and the other end in the
other. Torgue is transmitted Erom oné of the hubs 1 td
the other via the coil spring 3. Accommodation of qis—
alignment and shock absorption are achieved by the
iateral deformaztion of the coil spring with respect to

the axis thereof.
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Although simple in censtruction, the shaft cou-

)

pling in Fig. 1 has the following problems: With the

(=)

coil spring 3 loosely fitted in the spring holes 2,

thera is a backlash between the coil springs 3 and the spring
holes 2 that lowers the accuracy of-rotational angle. Besides,the
spring holes 2 are enlarged during use by the impact and =
abrasion caused by the coil spring 3, with the result
that the accuracy of rotational angle becomes still
lower and the coil spring 3 fractures by fatigue fail-
ure at earlier times.

~Since the coil Spring is ﬁot rigidly but ioosely
or movably fitted in the spring holes, the shaft cou-
pling of the type just described is unsuitable for the
transmission of large torgues. |

This invention concerns the improvément of the

shaft couplfhg shown in Fig. 1 that nas the advantage

of simple construction.

Summary of the Invention

An object of this invention is to provide a flex—
ible shock-absorbing shaft coupling that is realatively
simple in construction, witn a coil spring interposed
between hubs without backlash.

Another object of this invention is tc provide a

coil-spring shaft coupling that transmits large
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torques.

A shaft coupling according to this invention is
composed of a first and a second hub to which trans-
mission'shafts are connected, each of the hub$ having a
cylindrical portion that carries a flange with spring
holes provided on the periphery thereof, and coil
springs that are Eittéd in said spring holes. The
first and second hubs -are disposed so that the flanges
face each other, with clearance left therébetween. The
coil springs are interposed between the two hubs,
tightly fitted in the spring holes in a compressed
state.

‘This type of shaft coupliné takes_advaqtage of a
characteristic of'tﬁe coll spring that its outside
diameter becomes larger when compressed, in proportion
to the amod;t of deflection, than at no load. The coil
spring is d.esigned to a size that loosely fits inthe sL;nm
holes in the driving~ and driven-side hubs at no load.
When alignment is completed, the coil spring is com-
pressed so that the periphery thereof is resiliently
§ressed agzinst the internal surface of the spring
holes. When the driving shaft rotates, the coil spring
elastically éeforms in the direction perpendicular to

the axis of the spring by the amount proportional to

the torgue to be transmitted, thereby achieving torque
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transmission anq shock absorption. No play is left be-
tween the hubs and resilient element. Even when the
inside of the spring hole has been esxpanded by abra-
sion, the coil spring resiliently incresases its out-
side diameter torcreate no play therebetween, therzby
achieving shock absorption and misalignment accomoda-
tion satisfactorily.

A feature of this invention is that play or back-
lash is eliminated at all times with the use of coil

springs. Torgque can be transmitted directly from the

‘driving-side hub to the driven-side hub by means of the

0

coil springs alone, witbout allowing the torque to act
directly upon reamer belts and/or qther connecting
members. The result is a perfectly play-£free shaft
coupling.

-

A bellows—-type coupling is an example of the
play—freé shaft couplings availabie on the market,
wnich comprises a driving—side hub, bellows and a
driven-side hub that are all welded together. But they
are very small in size. Coupiingé of this type in or-
dinary size are difficult to assemble and, theresfore,
practically unavailable.

Iin addition to the Ffeature described previously,
the shaft coupling of this invention offers sgme other

advantages. Since a free, wide choice is allowed for

oo
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the manner of fitting and specifications of coil
springs depending upon their fitting conditions, the
shaft coupling of this invention is much more compact
and can be manufactured at lower cost than gear cou-
plings and flanged flexible couplings'that are typical
of the commercially available shaft couplings of simi-
lar capacities.

For maintenace in use, the shaft coupling accord-
ing to this invention essentially requires no lubrica-
tion to ensure smooth operation because there is no
play between the hubs and transmission elements and the
transmission elements perform thair.fuﬁction through
elastic deformation. But lubrication, if applied, of
course, lengthens the service life of the coupling in-
which many;?etal parts are kept‘in contact with eaéh
other. |

Both ends of the coil spring of the conventional
shaft coupling previously described are ioosely fitted
in the qwﬁnglxﬂes,'ﬂmﬁefone,thecxﬁlvqmﬁng is supported in
the condition of free end. By contrast, the coil spring of the |
shaft coupling of this invention is tightly fitted in the spring
holes. With both ends thus fixedr- the coil spring is applied
to the load in the middle portién thereof in the condition
of fixed state. Accordingly, the coil spring of the
shaft coupling of this invention is able to transmit twice

or even larger torque than that of the conventional shaft
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.springs.

B8rief Description of the Drawings
fig. 1 is a view, partially in cross-section, of
-an. example of conventional coil-spring shaft couplings.

Fig. 2 is a cross-sectional side view of a fifst
embodiment of the shaft coupling according to this in-
vention.

Fig. 3 is a front view, partially in cross-
section, of the shaft coupling shown in Fig. 2.

Figs. 4 through 6 show how alignment is achieved
by use of the shaft cguplinquf this invention shown in
Figs. 2 and 3.

Fig. 7 is a cross-sectional view showing a2 second
embodiment of this invention.

Fig. 8 is a cross-sectional view showing a modi-
fication of the principal part of the shaft coupling
shown in Fig. 7. | |

Fig. 9 is a cross-sectional view showing a third
embodiment of this invention.

Fig. 10 is a detail view showing the principal

art of the shaft coupling shown in Fig. 9.

w

%)

ig. 11 is a cross-sectional view showing a modi-
fication of the principal part of the shaft coupling

shown in Fig. 9.
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figs. 12 thfough 17 show other embodiments of
this invention.

Figs. 18 and 19 illustrate how alignment is
achieved by the embodiment shown in Fig. 17.

Figs. 20 and 21 are cross-sectional views éhoWing
podifigations of thé spring seat in theé embodiment
shown in Fig. 17.

Fig. 22 1is a cross-sectional view showing‘two shaft
couplings, combined as a spacer-type coupling, shown in Fig. 7.

Fig. 23 is a cross-sactional view showing two
shaft couplings connected together with an.inﬁerﬁediate
shaft disposed “therebetwean. |

Figs. 24 and 25 are éross-sectional views showing
shaft couplings equipped m.ﬂ1 an air clutch. Figs. 24 and
25 eaca shoy a s‘.:at.e 'in which the air clutch is discon-
nected andrconnected, resepctively.

Fig. 26 is a front view, partially in cross-

_section, of a shaft coupling equipped with a brake.

Detailed Description of the Preferred Embodiments
[Praferred Zmbodiment No. 1]

Figs. 2 and 3 are a side and a front wview, both
being partiélly in crcss-section, of a shaft coupiing

accoréing to this invention. As illustrated, the shaft

coupling essentially comprises a hub 4 on the driving

BAD ORIGINAL
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shaft side (hereinafter called the driving hub), a hub
9 on the driven shaft side (hereinafter callad the
driven nub), a holder 16, and coil springs 25.

The driving hub 4 has a2 flange & at one and of
the cylindrical portion 5 thereof, with three spring
holes 7 passing through the Elange 6 in the direction
of the axis thereof. The spring holes 7 are precision-—
finished by a reamer. Between the two adjoining spring
holes 7, there is provided a bolt hole 8 that has a
larger dieameter than that of a reamer bolt 28 that is
inserted therein, with a clearance equivalent to the
amount of allowabie eccentricit&.

The driven hub 9 has a flange 11 at one and of
the cylindrical portion 10 thereof. Spring holes 12
and rszamer bolt hoies 13 arz provided in the flange 11
at pointsxéorrasponding to the spring holes 7 and bolt
holes 8 in the flange § of the driving hub 4. Al;hough
reamer—finished, the spring hole 12 doesrnot pierée
through the flange 11.

The holder 16 is provided with an opening 17
through which the cylindrical portion 5 of the driving
hum 4 passes and a recess 18 that accommodates the
flange 6 of the driving hub 4. There are also provided

closed—end spring holes 19 and reamer bolt holes 20 at

points corresponding to the spring holes 7 and reamer
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.bolt holes 8 in the driving hub 4. An O-ring groove 21
is cut around the-periphery of said opening 17. A
clearance (a) for shaft alignment is provided between
the opening 17 and the cylindrical portion 5 of the
driving hub 4.

The coil'spring 25 is made of a wire with a rec-
tangular cross-section and precision-ground surface.
The coil spring 25 is designed to have such a diameter
that the spring fits loosely in the spring holes 7, 12
and 19 a2t .no load and tightly when compressed.

The hubs 4 and 5 are disposed so that the flanges
6 and 11 face each other, with the coil s;rings 25
inserted in the spring holes 7 and 12. The holder 16
is fastened to the driven ﬁub 9 with the reamer bolt 28
so that the coil spring 25 is admitted in the spring
hole 19. 1In this condition, the coil spring 25 is
compressed. ‘When comprssed, the coil spring 25 becomes
somewhat larger in outside diameter and fits.tightiy in
the spring holes 7, 12 and 19.
| Table 1 shows examples of the outside diameter of
the coil spring 25 expanded as a result of compres-

sion,

~ —
~
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Now, how the coil spring 25 fits in the spring
holes 7, 12 and 19 will be shown using concrete numeri-
cal figures. If "G" in Table 1 is picked up a&s the
coil spring 25 and the spring holes 7, 12 and 19 are
all made to a2 diameter of 59.85 mm + 0.03 mm/- 0 mm, @
clearance betweenro.OS mm and 0.08 mm results at no
load to permit free admission of the coil spring. When
the coil spring "G" is compressed, an interference of
0.10 mm to 0.13 mm arises to leave no play at all be-
tween the coil spring 25 and the spring holes 7, 12 and

19.

A large enough space is provided inside the
holder 16 in order that the flange 6 of the driving hub
4 can mové freely when the shaft coupling serves to
accommodate misalignment of the driving and driven
shafts as tg;y rotate. 2An O-ring 30 fitted in the O- '
ring groove 21 prevents the entrance of water and/or'.
éther substances into the holder 16.

Now the operation of the shaft coupling desc;ibed
will be discussed in the following.

First, the three accommodating functions of the .
flexible coupling, i.e., functionrs to accommodate
offset  and angular misalignments of the driving and
driven snafts and axial displacement (clearance) there-

between, will be described.
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1. Accommodation of Offset Misalignment
Fig. 4 shows how the Offset misalignment be-

tween two shafts is accommodated. When eccentricity é between

shafts arises, the coil spring 25 deflects axially as illus-—
trated to accomodate the offset misalignment.
The maximum amount of misalignment Offset allowable here
depends Vupon the @t of the clearances a and b and
1/2 of the difference between the outside diameter of
the reamer bolt 28 and the diameter of the bolt hole 8
in the flange 6 on the driving hub 4 shown in Fig. 2.
2. Accommodation of Angular Misalignment

As shown in Fig. 5, angular misalignment 6 (angle of axis
of mating shafts), adjusted by varying the amount of eccentricity d’1 and
axial lengths Ll and £,. 51 is accommodated by the
.same action as that described in Ite:ﬁ 1 above, and Ll
and £, by compressive and expansive deformation of the springs,
respectiveli; . The maximum angular misalignment allow-
able is that at which &; or &, becomes zero, or that at
which the flange 6 on the driving hub 4 comes in con-
tact- with the flange 11 of the driven hub 9 or the
holder 16. Geometrically, of courée, the meximm amount of
angular misalignment is 1limited by the angle at which
said contact takes place as the clearance a reduces to
zero. Usually, however, design is such that the clear-

ance a does not become zero even at the angle at which 'tl
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or LZ beéomes zero.
3. Acc0mmoda£ion of Axial Displacement (Clear-—
ance)

Fig. 6 shows how the axial displacement
(clearance) is accommodated. Displacgment e is accom-
modated by resiliently compressing £; and expanding L, of
the spring. If the shaft coupling is installed in the state illus-
trated in Fig. 6 at assembling, however, such
elastic compression and expansion do not take place.
With Ll ang £2 uniformly compressed, the periphery of

the'coil'spring 25 is pressed against the internal sur-
face of the spring holes 7, 12 and 19, thereby estab-
lishing a neutral position; Then, axial,vib;ation and
displacement of the rotating shafts are accommeodated by
the compressing and expanding actions mentioned first.

Although three types of shaft misalignments have‘
been discussed separately, they usually appear in
variously mixed conditions. Limited then by fhe clear—
anées a, b, € and d; their practically allowable’
amounts naturally become smaller-than those established
for each individual misaligﬁmént.

Table 2 shows principal specifications of typical

shaft coupiings actually manufactured to the construc-

tion shown in Fig. 2.

-~
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Torque is transmitted fromvthe driving hub 4
through the coil spring 25 and driven hub 9 to the
holder 16, with the resilient force arising from the
elastic deformation P2reendicularly applied to the axis of the
coil spring 25 and the transmitted torque balanced with the resil-

ient force at all times. Therefore, impact torgue from either the

driving or driven side is absorbed and torsional vibra-
tion levelled off. -

For the driving and driven hubs 4 and 9, the max-
imum Yresilient torsienal angle is that at which
the periphery of the reamer bolt 28 comés in contact

_with the bolt hole 8 provided.in the flange 6 on the

'driving-hub 4, Any excess.torque is transmitted from
the driving hub 4 through the reamer bolt 28 and driVen'
hub 9 to the holder 16 simultaneouslf, but in this case

torque is transmitted in the rigid state.

" When the embodiment of Fig. 2 is assembled, the
~coil spring 25 is compressed. At rest, the coil spring
25 exerts no thrust upon either of the driving and

driven hubs 4 and 9. When vibrations with axial dis-

placement arise during rot

~

ation, the compressed coil
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' spring 25 exerts a thrust force proportionally to the amount of
said displacement, whereby the axial vibrations
decrease rapidly.

In describing other embodiments, reference will
be made to many drawings in which parts that are sub—
stantially the same as those shown in the drawings men-
tioned in the previous descriptién are designated by
like reference characters and no explanation will be
given thereto.

[Preferred Embodiment No. 2]

In the embodiment shown in Fig. 2, the feamer
bol:t 28 is passed through the bolt hole 8 in the flangs
6 on the driving hub 4. Fig. 7 shows an embodiment in
which no bolt hole is provided on a driving hub 31.
Instead, a flange 34 on a driven hub 33 2nd a holder 36
are made larger than those of the first embodiment and
fastened together directly with a reamer bolt 38. . Al-
though larger in outside diameter, this shéft cbﬁpling _
permits fitting more coil springs 25 than the first
embodiment shown in Fig. 2. The embodiment sﬁown in
Fig. 7 is a shaft coupling that contains 24 coil
springs 25. 1In the embodiment of Fig. 2, the reamer
bolt 28 and bolt hole 8 come in contact with each other
to transmit torque directly, rather thén by way of the

coil spring 25, thereby protecting the coil spring 25
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from excess torque. The embodiment of Fig. 7 lacks

this protective function, but is designed to have enough

resilient transmitting capacity of the coil springs.

Fig. 8 shows a modification of the embodiment in
fig. 7, which makes up for the lack by providing an
hourclass—-shaped or middle-reduced pin 39 in the coil
spring 25. The coil spring is allowed to deform elas-
tically Dy the amount of reduction in the middle of the
pin 39. Imposition of excess load on the coil spring
can be also prevented by replacing some of the coil

springs with stopper pins that are provided in the same

manner as the reamer bolt in Fig. 2.
[Preferred Embodiment No. 3]

figs. 9 and 10 shown a third embodiment in which
the embodiﬁénts in Figs. 2 and 3 are, so to speak, com—
bined, with the reamer bolt shown in Fig. 2 passed
through the opening at the center of the coil spring ﬁS-
A driving hub 43 is identical with the one in Fig. 2 in
construction. Since there is some clearance betweéh
the inside diameter of the coil spring 25 and the peri-
phery of the reamer bolt 47, a driven hub 44 2and a
holder 45 must be fixed with a set bolt 46 with a hexa-
gonal hole, taper pin or other means so as not to ro-
tate ralatively in the direction of circumference.

As‘shown in Fig. 10, the reamer bolt 47 also must

be hourglass—shaped like the one in Fig. 8.

LEAS 4
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The clearances ¢ and d shown in Fig. 2 are mag-

nified in Figs. 4, S5, 6, 8 and 10 that illustrate how

the coil spring is inset. Actually, however, it is

preferable that the clearances c and d are smaller than

the width of the rectangular cross-section of the w

Jee

T2
that makes up the coil spring 25, as shown in Fig. 1l1l.
To permit the coil spring 25 to deform freely, the
spring nole 50 in the driving hub 49 must be flared to-
ward both ends. With the thickness £ of the wire that
makes up the coil spring 25 larger than the clearances
c and d, the coil spring 25 transmits excess torque
with shearing forcs, thereby reducing the possibility
of fracture of the coil spring to a minimum. This eli-
minates the need of protecting the coil spring 25 by
inserting a pin or reamer bolt therethrough.

-
Preferred Embodiment No. 4]

-

The shaft couplings so far described a;l have a
holder that prevents the thrust developed by the com-
pression of the coil spring from working on either of
the driving and driven hubs. A shaft coupling shown in
Fig. 12 is suited for applications where a small amount
of thrust is allcwable. The hubs 52 on the driving and
driven sides are identical in shape. A sesaling O-ring
53 is inserted between the two hubs 52. The coil

spring 25 is compressed by a clamping bolt S5 tihrough a
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keep plate 54, without using a2 reamer bolt. This is
the most compact And.lowest—priced shaft coupling, com-
pared with those shown in Figs. 2 through 11.

Fig. 13 shows a modification in which the clamp-
ing bolt 55 in Fig. 12 is tepiaced with a reamer bolt
56, which reduces thrust to some_exﬁent at a partial
sacrifice of the stability with which the coil spring
25 is compressead.

[Preferred Embodiment No. 5]

F

e

g. 14 shows a f£ifth embodiment of this inven-~

tion.

while the holders 16, 36 and 45 of the three em-

f™

bodiments shown in Figs. 2, 7 and 9 were formed in Sne
piece, é holder 60 of this embodiment consists of two
parts. ©Namely, the holder 80 is composed of a holder’
proper 61 And-an annular cover 62 which are fasﬁened
together with a bolt 63. Like the bolt 28 and pin 39
'in the preceding -embodiment, the bolt 63 als; 5g:§é§1;§‘ﬁl
ensure that no excess loaa is imposed on the c611
spring 25. _

The holcder 60 is fastened with a bolt 64 to the
£lange 10 of the driven hub 9. With this embodiment,
the hubs 4 ané 9 can be coupled together after'the coil

spring 25 and holder %0 have been attached to the

.
Ly r——— o et
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(Preferred Embodiment No. §]

Fig. 15 shows a sixth embodiment of this inven-

The holder 67 is made up of a cvlindrical holder
proper 638 and a cover 73. The holder proper 68 is pro-
vided with a reamer-£finished spring hole 69 that cor-
responds to the spring hole 7 in the flange & of said
driving hub 4 and a fastening bolt hole 70 that is
drilled coaxially with the spring hole §9. An annular
portion 71 projects axially from oné end of the holder
proper 8.

A reamer—-:finished spring hole 73, which corres-
ponds to said spring holes 7 and 69, is provided in the
cover 73.

The holder proper 68 is fastened with a bolt 76
to the Elaége 11 of the driven hub 9. The coil spring
25 is passed through the spring hole 7 in the flange 6,
with one end thereof inserted in the spring hole 69 in
the holder proper 68. With the cover 72 fitted to the
annular portion 71 of the holder proper 68 so that the
other =2nd of the coil spring 25 enters the spring hole
73 therein, the coveri72 is pressed toward the holder
proper 58. Consequently, the coil spring 25 is com-—
pressed, with a slight increase in outside diameter,

and therefore tightly fitted in the spring holes 7, 69
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" and 73. The cover 72 is also tightly fitted to the
annular portion 71 of the holder proper &8.
During the assembling process just described, an

elastic force arising Erom the compression of the coil

spring 25 works to separate the holder proper &8 ahd
the cover 72 from each othe}. Therefore, a friction
resulting from the tight fitting of the holder proper
68 and cover 72 must be much greater than the separat-
ing force exerted by the coil spring 25. Greater safe-
ty can be Insured by welding the holder proper 68 and
cover 72 together. | |

- The driving hub 4, spring holder &7 and coil
spring 25 are integrally put together t& form a driving
side assembly. In fitting the shaft coupling to the
transmission system, the driving side assembly and the
driven hub.; are properly aligned, and the flange 11 on
the driven hub 9 and the holder 67 are fastened togeth-

er with a bolt 76.

Fig. 16 shows a modification of the embodiment
shown in Fig. 15.

As may be seen, a pin 78 is interposed between
coil springs 25, with both ends of the pin 78 supported
by the holder proper 68 and the cover 72. In the
flange 6 of the driving hub 4, there is provided a pin

hole 39 in which the pin 78 fits with a radial clear-
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" ance equivalent to the maximum amount of deflection the
coil spring undergoes. The holder 67 is fastened to
the flange 11 of the driven hub 9 with a pin 80.

As in the presceding embodiment, the pin 78 serves
to pravent the application of excess load on the coil
spring 25.

{Preferrad cmbodiment No. 7]

As illustrated in Fig. 17, a shallow hole 84,
rather than the spring hole drilled in the preceding
embodiment, is provided in the holder 83 of a seventh
embodiment. One end of the coil spring 25 forms a
Erustum of circular coﬁe 26 that fits in the shallow
hole 84.

As shown in Fig. 18, the coil spring is tightly
fitted only‘to the driving and driven hubs. Unlike the
one shown in Fig. 4, the coil spring of this embodiment
is not tightly fitted to the holder, but its ‘end is al-
lowed to move freely with respect to the holder. This
permits accommodating a very wide ramge oé angular mis-

alignment with ease.

1y

ig. 1% is a model illustration that shows how
angular misalignment can be accommodated. The angular
misalignment over an angle g results from the axial
bending of the coll spring as shown in Fig. 18. This

anguler misalignment is accommodated by changes in the
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'clearahce.tl between the flange 5 of the driving hub 4

and the holder 83 and the clearance Zz between said
flange 6 and the flange 11 of the driven hub 9 shown in )
Fig. 19. The clearances £; and {, are adjusted by ex-
pansive and compressive deformations, respectively.

The maximum allowable angular misalignment occurs
at an angle at which'ﬁl orilz becomes zero, that is,
when the flange 6 ofthe driving hub 4 comes in contact
with the flange 11 of the driven hub 9 or the holder
g3, . . | N

Géometrically, of course, the amount of angular
misalignment is limited by the angle at which the
clearance a becomes zero as a result of contact.» Prac-
tically, however, desigﬁ is such that the clearance a
does not become zero even at the angle at which ;7 or &3

Ked

becomes zero.

Also, design is made so that the reamer bolt 28
does noct come in contact with the reamer bolt hole 8

provided in the flange 6 of the driving hub 4 even at

-

the angle at which maximum allowable angular misalign-

ment occurs.

Table 3 lists typical examples of actual shaft

couplings of the type shown in Fig. 17.
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In the embodiment shown in Fig. 17, both end sur-
‘faces of the coil spring 25 are in close contact with
the bottom surfaces of the sprinc hole 12 in the flange
9 of the driven hub anéd the hcle 84 in the holder 83.
The close contact of the end surface somewhat restricts
the.displécement and deformation of the left-haﬁd gndv
of the coil spring 25 that occurs when angular mis-
alignment is adjusted. To permit smoother displace-
ment and deformation, the left-hand end of the coil

spring shown in Fig. 17 is formed into 2 frustum of

circular cone 26 as mentioned previously. To facili-
tate the displacement .and deformation, an embodiment
shown in Fig. 20 has a ball 86 intergosed between the
bottom of the hole 84 in the holder 83 and the end of
the coil spring 25.

‘An embodimsnt shown in Fig. 21 has a spring‘seat
88 having & conical hole 8% on the left side of the
coil Spring 25, with a ball 86 interposed between said
seat 88 and the bottom of the hole 84. While the ém—
bodiment shown in Fig. 20 is not free from the risk of
the ball 86 thrusting into the coil spring under the
influence cf the compressive force exerted thereby,
provision of the spring seat 88 in Fig. 21 not only
eliminates that risk but also facilitates removing the

ball 8¢ when the assembly is taken apart.
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{Preferred Embodiment No. 8}

Fig. 22 showg a2 spacer-type shaft coupling for
use with large pumps, compressors anéd so on, which com-
prises a spacer 91 consisting of two driven-side
flanges 33 shown in Fig. 7 that are put together back
to back.

[Preferred Embodiment No. 9]

.Fig. 23 shows an example of intermediate-shaft
type shaft couplings. As illustrated, two intermediate
hubs 31, which are similar in consﬁruction to ﬁhe
driving hub in Fig. 7, are coupled together:with a in-
termediate shaft 23 placed tﬁerebetween. To the inter-
mediate hubs 31 are coupled a driving hub 33, a driven
hub 332 of the same construction, and a holder 95 re-
sembling the one shown in Fig. 17 by way of a coil
spring 25. The hubs 33 and 33a and holder 95 are
coupled togéiher with a reamer bolt 38. A spring seat
97 has a spherical surface 98, in place of the ball.86
described previously. | )

The intermediate hub 31 of this embodimeﬁt has no
bolt hole. . Instead, the flanges of the driving and
driven hubs 33 and 33a and the holder 95 are all made
larger and fastendé together directly with the reamer
bolt 38. Although the outside diameter is larger than

that of the embodiment shown in Fig. 17, this embodi-.
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ment permits insetting a larger number of coil springs.
The embodiment shown in Fig. 23 contains 24 coil

springs 25.

0.

The embodiment illustrated functions excellently
as a floating~—shaft coupling, with the radial vibra-
tions of the intermediate shaft 93 being minimized by the

effect of the play-free coil spring 25 and the axial

vibrations decreasing rapidly by the thrust force re-
sulting from the compression cf the coil spring 25.

Figs. 24 and 25 show still another embodiment of
this invention. A driving hub ¢ and holder 101 are

virtually identical to those shown in Fig. 16. The,
difference lies in the use of an &air clutch §f the
xnown type that is coupled in place of a driven hub.
As shown in Figs. 24 and 25, & cover 105 is
fastened to_.a holder proper 102 with a spring 106.
The air clutch 108 atﬁaches a cylindrical metal
holder 111 to the flange 110 of a hub 109. A rubber
tire 112 is attached to the internal surface of the
metal holder 111, with a lining 113 fastened to the
internal surface of the tire 112. A compressed-éir
source (not shown) 1s connected tec the tire 112.

Fic. 24 shows a condition in which the pressure

in the tire 112 is atmospheric, with the clutch 108
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disconnected. In this state, the tire 112 is deflated
and the lining 108 'is away from the external surface of
the holder 101. Accordingly, torque is not transmitted
from a driving shaft 115 to a driven shaft 116. Fig..
25 shows a2 condition in which the clutch 108 is éon—f
nected and the tire 112 is pressurized (usually to be-
tween 5 kg/cm2 and 8 kg/cmz) by compressed air. 1In
this state, the internal surface of the tire 112 pro-
jects inward, with the lining 113 pressed against the

external surface of the holder 101 to rotate.integral-

ly. As z consequence, torque is transmitted from the
driving shaft 115 to the” driven shaft’ 116 via the hub
4,‘coil soring 25, holder 101 and;clﬁtch l08.
{Preferred Embodiment No. 11}

Fig. 26 shows an embodiment which comprises the
shaft couplipg shown in Figs. 24 and 25 coupled to a

brake.

L

A brake 118 has a' brake shoe-121 wﬂich is adapted
.to" be closed by tﬁe force of a coil spring 119 and
opened by the output of a hydréulic cylindér 120 and
placed near the periphery of the holder 10l1. When the
hydraulic cylinder 120 is in action, the brake shoe 121
is decached from the periphery of the holder 101 and,
therefore, the brake is not working. When the hfdrau—
lic cylinder 120 is brought out of action, the spring
forces.¥he brake shoe 121 against the holdexr 101 to

produce a braking action.
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What is claimed is:

(1) A shaft coupling which comprises a first and
a second hub each of which has a2 flance that is formed
at one end of the cylindrical portion thereof and pro-
vided with a plurality of spring holes over the circum-
ference thereof and is connected to a transmission

shaft, and a plurality of coil springs fitte

o7
| o
o

said
spring holes, the first and second hubs being disposed
so that the flanges thereof faéé each other with axial
clearance therebetween, and the coil spfings being set
over the two flanges and tightly fit in said spring
holes in a compressed state.

(2) A-shaft coupling according to claim 1, which
comprises a2 holding member that allows the cylindrical
portion of the:first hub to pass through, accomodates
the flénge of the first hub with radial clearance, and
is_fastened to the flange of the second hub, the hold-

ing member having a plurality of spring holes over the

circumference thereof, in which the coil springs are

[}

itted in the spring holes in the flange of the second

hub at one enc and in the spring holes in the holding

member at the other and compressed between the flange
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of the second hub and the holding member.
{3) A shaft coupling according to claim 2, in
which one ené of the coil spring is formeéd into a

Erustum of circular cone that fits in the .spring holes

i)

in the holding member in contact with the bottom there-
of ané with radial clearance.

(4) A shaft coupling according to claim 2, in
which one end of the coil spring fits in the spring
hole in the holding member, and a ball is interposed
between said end of the coil spring and the bottom of
said spring hole in the holding meﬁﬁer.

{5) A-shaft coupling according to any of claims 1 to 4, which
comprises a first and a second annular keep plate .
through which the cylindrical portion of the first and
seconé hubs passes, the coil sprihgs being compressed

—
between szid first and seconé keep plates.

(6) A shaft coupling according to any of claims 2 to 5', which
comprises a bolt or pin that passes through a holé pro-
vided in the flange of said first hub with radial
clearance, both ends of the bolt or pin being supported
by the flange cI the second hub and the holding member,
and the bolt or pin being adapted to restrict the re-
lative circumferential displacement produced between the two flanges.

(7) 2 shaft coupling according to any of claims 2 to’5, which

comprises a bolt or pin that passes through said coil
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spring, both ends of the bolt or pin being supported by
the flange of the gecond hub and the holding member,
the diameter of the bolt or pin being smaller at the
center than at both ends théreof, and the bolt or pin
being adapted to restrict the relative circumferential
displacement produced between the two flanges.

(8) A shaft coupling which comprises a first hub
which has a flange on a cylindrical portion thereof,
the flange having a plurality of spring holes provided

over the circumference thereof, a second hub which has

a2 f£lange a2t one end of a cylindrical portion thereof, a

holding member that allows the cylindrical portion of

ek
[}

he first hub te pass through, accommodates the flange

o]

f the first hub with radial clearance, the holding
member comprising a cylindrical holder proper that has
an annular support at one end thereof and an annular
cover attached to the other end of the holder proper
and the support and cover having a plﬁrality of spring
holes provided over the circumberence thereof, and coil
springs which pass through the spring holes in the
flange of the first hub with both ends thereof fitted
in the spring holes in the support and cover of the
holding member, the coil springs being compressed be-

tween the support and cover and tightly fitted in the

spring holes.
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(9) A shaft coupling which comprises a2 first hub
which has a flange at each end of a cylindrical portion
thereof, the flanée being provided with & plurality of
spring holes over the circumference thereof, two second
hubs each of which has @ flange at one e&nd of a cylin-
drical portion thereof, the flange being provided with
2 plurality of spring holes over the circumference
therecf and the second hubs being disposed opposite the
flanges of the first hub with axial clearance therebe-

tween, and coll springs that are set over the flanges

of said first and second hubs and tightly fitted in the

# -
spring holes in a compressed state.

(10) A shaft coupling which compriges two each
first and second hubs which have a flange at one end of
2 cylindrical portion thereof, the flange being pro-
vided with 5‘p1urality of spring holes over the circum-
pherence thereof, an intermediate shaft to becth ends of
which is attached said first hubs, and a plﬁ;ality of |
coil springs fitted in said spring hqles, the first and
second hubs being di§posed so that the flanges thereof
face to each other with axial clearance therebetween,

and the coil springs being set over the two flanges and

tightly fitted in the spring holes in a compressed

(1) A shaft coupling which comprises a hub which
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has a flange on a cylindrical portion thereof, the

flange being proviéed with & plurality of spring holes

over the circumference thereof and coupleé with a
transmission shaft, a cylindrical holding member that
allows the cylindrical portion of the hub to pass

through and accommodate the flange of the hub with

radial clearance therebetween, the holding member

having & plurality of spring holes over the circum-

ference thereof with the periphery thereof kept in

contact with a clutch tire that is allowed to freely

expand ancé contract radially, and a plurality of coil
springs that. pass through said spring holes in the
flange of the hub and édmitted, at the end thereof, in
the spring holes in the holding member, the coil
springs being tightly fitted in the spring holes in a
compressed state.

(12) A shaft coupling which comprises & hub. which
has a flange on a cylindrical portion thereof; the
flange-being provided with a plurality of spring holes
over the circumference thereof and coupled with a
transmission shaft, a cylindrical holding member that
allows the cylindrical portion of the hub to pass
through anéd accommodate the flange of the hub with
radial clearance therebetween, the holding member

heving a plurality of spring holes over the circum-
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ference thereof with the periphery thereof kept in
contact with a br;ke shoe, a plurality of coil springs
that pass through said spring holes in the fiange of
the hub and admitted, at the end thereocf, in the spring
holes in the holding member, the coil springs being .
tightly fitted in the spring holes in a compressed
state, and a brake mechanism equipped with said brake
shoe that is in contact with the periphery of the hold-

ing member.



- 0102065

FIG. 1

FIG. 2 1118 6 b7/’6
12 % 30

\

21
9 25
N0 - 78k

7777777 AR

L 3




FIG. 4
9 6 b 256 16
\_, \ \ | {
s Y//X/////%%E
a

6102065



eeeeee
ooooo

L] oser




0102065

FIG. 7

38 25
34 \ 3%
31

ANNSNNNN ;

;\\\\\\\ 7

)—:.:_;

=POY 77777 A
38 WA D AN AV ATV /%
34/ | \OAT. 2 v BN 39

H&X’i'mmmaw

s

33 NG AR
| N4 31 FIG. 9
ANV

N
N
N
N
S
N

LA NS

//OOOC/'

-------




FIG. 10

© . 0402065

45

we TG 77777
N
%

IA
th \I N
) \

4

25

v
2%

AR

“EN

7

b

47

\
ey

FIG. 11
s N\ ZZZ22z7 77} €16
n N\ 25
3 ; 50
49
f
FIG. 12 FIG. 13
_54
54 W 54 B4
52 Y 52 52 52
'53 53
55 || 55 56
‘ e, NN 7

=
=07
%%%§§

ey -



0102065

FIG. 14
1 ~-60
90 = 215;62
\ X ARPS:
/"

d 6

CLILILY, I IIIs FIG. 15

64~ A 63 68 19 67 2§)§9 //.E" 7 s
1 N
% \ 72
9. 10 30
“ /4
/
i
7
FIG. 16 T
68 67 79671 72 e Ll 5
78 ‘
80\__ AN p NN
9 10 30
o 5
q 4
N /




''''''

0102065

FIG. 17
g3 B T 1
26 25
84 9
4 Q 10
Y 7 ’:/ \)\ A
517 216 || 1
a8 FIG. 18
NN NN -
S /~\\ | I'\B\# 83

20 c bd 13 28

FIG. 19

6
g3 MWP b

84 S Njﬁ\&/”

25

|/
10
4\5 g /9
/

‘ij/ 1259 | NNNN\S

71 4
az le |




0102068

eeeee

FIG. 20

..I
(0]

31

Y

NN 2

iy

—]

NN

g
e
N

4




La =]
14
— P
—
S 6L
Sli %y, oL 01 Ot :
o ool vZ Old
L o 8E
9 go1”
2
gg L6
DEE 06 A €6 1> €e
= 9g 1S . 56 86
& Ol Gz ve




0102065

FIG. 25
108
§1n6
110 e
10 102
% 109 Y01 4 115
T i)
79 B
X\
\ % 2 ‘
25
B
FIG. 26
19 [OL
5
e ©
2
118\_ (3%£}%()
o o
@ '\'?.:)\,‘
© 1 ©




	bibliography
	description
	claims
	drawings

